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WATER- QUALI TY DATA FROM THE BELUGA COAL AREA, ALASKA
JUNE 1982 THROUGH MARCH 1983

1, By 2
Mry A Maurer  and Douglas C Toland

| NTRODUCTI ON

‘The Aaska Departments of Natural Resources (D\NR and Environnental Con-
servation (DECQ are nmandated to collect and evaluate water-quality data in
the state. In this project, surface-water quality and henthic-invertebrate
data were collected in five streans in the Beluga coal-field area from June
1982 through March 1983.  This report contains the tabulated data from the
first year of the 2-yr study. Background information, data-collection pro-
cedures, and analytical methods are also presented.

The potential effects of coal mning on surface-water quality in A aska
have been identified by Zemansky and others (1975, 1976), University of Aas-
ka Arctic Environmental Information and Data Center (1980), and Xolankiewicz
(1982). Baseline data on the surface-water quality of the Beluga coal-field
area have been presented by Scully and others (1980; 1981), GCook Inlet
Region, Inc. and Placer Amx, Inc. (1981), and Environnental Research and
Technol ogy, Inc. (1983).

The purpose of this study is to obtain -and evaluate water-quality
informtion from five streans (Bishop Oeek, Capps Ceek, Mddle Oeek, Lone
(reek, and the Chuitna Rver) in the Reluga coal-field area prior to mning.
Specific objectives of the study are to: 1) determine the baseline chencal
water quality of the streams; 2) assess the biological water quality in two
streams by determining the distribution and abundance of benthic
invertebrates; and 3) supplement the data base of the streans to assess the
effects of future coal mning on water quality.
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STUDY  AREA

The Beluga coal-field area is located in south-central Aaska on the

ZIDGGS, P.Q Box 772116, Eagle Rver, Aaska 99577.
DEC.  Pouch 0, Juneau, Alaska 99811.



west side of Cook Inlet, about 80 km west of Anchorage (fig. 1). The terrain
is covered with birch, poplar, and spruce forests and numerous nuskegs.  The
piedmont |owands gradually rise to a treeless plateau that extends northwest
to the Alaska Range. Surficial deposits are predomnantly of glacial origin.
Coal (subbitumnous to 1lignite)-is located in the Tyonek Formation of the
Tertiary Kenai Qoup (Calderwood and Fackler, 1972). Coal reserves are
estimated at 2.26 billion short tons (MGee, 1973). Four state coal |eases
presently exist in the area: Lone Ridge, Center Rdge, GCapps Creek, and
Mddle Oeek Chuitna Rver (Damond Shamrock) (fig. 1). Large-scale mning
devel opnent of these areas is proposed to begin wthin the next two decades.
Active exploration and test mning have occurred.

Qimte 4n the study area is transitional between naritime and con-
tinental. Annual precipitation is about 100 cm in the Chitna Rver basin,
mostly in the form of rainfall in Septenber and GCctober and heavy snowfall
during the wnter (Secully and others, 1981). Streans are ice-covered from
December to April. The snow pack in late wnter 1982 was about 0.7 m at
(ongahbuna Lake (fig. 1) and 2.1 m at Capps plateau (US Soil Conservation
Service, 1983). ‘

Three principal rivers, the Beluga, the Gichantna, and the Cuitna
flow through the coal-field area. The Chichantna and the Beluga Rvers are
the only glacial streams in the area.

Bishop Qreek and Capps Ceek are in the Beluga Rver drainage. R shop
(eek has an average slope of 12.9 mkm and neanders.in its lowernost 20 km
The stream picks up a significant sedinent load in its lower reaches from
banks conposed of "very fine banded plastic clay" (Barnes, 1966).  Bishop
(eek was chosen as a'control stream because no mning operation is proposed
within the watershed. Capps Qeek has an average slope of 61.5 mkm as it
flows through the Capps coal field and the large landslide on the north flank
of Capps plateau. The stream picks up a heavy sedinent load under high flow
condi tions. Stream slope averages 3.8 mkm over the lowermost 3.2 km

Mddle and Lone Oeeks (fig. 1) have their headwaters in the Chuitna
coal field and slope about 12.5 and 10.4 mikm respectively. Both streans
meander in their mddle reaches, carry little suspended sediment, and have an
iron-colored stain in the water colum and on substrates during periods of
low flow.

The slope of the Chuitna Rver is about 12.3 mkm  Sab-shaped coal
boulders and cobbles nake wup part of the streams substrate. The river
carries very [little suspended sedinment except during high-flow conditions.

Locations of sanpling sites are shown on figure 1. The sites on Capps
Oeek and the Chuitna Rver are located at US Geological Survey (USE)
gaging stations. Al chemcal water-quality sanpling sites are downstream
from prospective coal-mning areas in the lower portion of the drainage
basin.
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METHODS AND MATERIALS
Physical and Chemcal Parameters

Water-quality data were collected quarterly to correspond wth summer
high flow (June) , summer low flow (August), early-winter flow (Decenmber), and
late-winter flow (Mrch). A digital 4041 Hydrolab was used to collect field
data on water tenperature, dissolved oxygen, pH, and specific conductance.
An Qion digital pH neter ws used wth the Hydrolab, and readings were taken
in areas of low velocities to avoid streamng effects across menbrane probes.

Stream discharge was neasured at each water-chemstry sanpling site
according to USGS nethods (Carter and Davidian, 1968, Buchanan and Soners,
1969). Velocities were neasured wth a Price or Mrsh-MBirney current
meter.

Bicarbonate alkalinity was determned in the field by titrating an
untreated sanple wth 0.01639N sulfuric acid to an endpoint of pH 4.5 (US
Environnental  Protection Agency, 1983).

Vter sanples were collected by grab sanpling. Bottle  preparation,
sanple preservation, and handling tinmes for all sanples were consistent wth
nethods of the US Environmental Protection Agency (1979; 1982) and the
Arerican Public Health Association (1980) except for trace-metal, nitrate-
nitrogen? and anmonia samples. Metal and nutrient sanples were treated in
the laboratory in accordance with. DEC procedures. Trace netals are de-
signated as 'recoverable’ instead of ‘'total recoverable’ because the EPA
nethods on sanple acidification and preparation were nodified (appendix A).
The dissolved concentration of a chemcal constituent was determned by
filtering the sanple through a 0.45-b nenbrane filter.

Selected constituents from the followng groups were analyzed: recover-
able and dissolved netals; nmajor ions; nutrients, volatile, aronatic
organics; and acid extractable and base/neutral extractable orpanics. Color,
turbidity, total filtrable and nonfiltrable residue, chemcal-oxygen denand,
and gross alpha radiation were determned in the laboratory. Al chenical

sanpl eslexcept selected organic sanples were analyzed at the DEC laboratorp
in Douglas.

Analytical results expressed as less than (<) a specified concentration
(for exanple, <200 mg/1) are below the linmt of quantitation. The limt of
quantitation is the lowest concentration of a chemcal constituent that the
anal yti cal process can quantitate at a statistically chosen Ilevel of
accuracy. This level is determned by the laboratory. The 1imit of detec-
tion is the lowest concentration of a chemcal constituent that the analyti-
cal process can, on the average, determine. Appendix A lists the limt of
quantitation, limt of detection, nethod of analysis, and instrumentation for
each chemcal constituent.

Bi ol ogi cal Sanpl i ng

A synoptic survey of benthic invertebrates was conducted in August 1982
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at five sites on Mddle Qreek and six sites on Lone Qeek (fig. 2). Sanpling
sites were approximately equally spaced along the streans. Stes are
nunbered downstream (sites [-5 on Mddle Oeek and sites 6-11 on Lone Qeek).

US  Ceological Survey quantitative nethods were used to sanple
invertebrates (Sack and others, 1973). Two sanpling points were randomy
picked on a belt transect at each site. A 0.1-m® nodified Hess bottom
sampler was used. The leading half of the sanpler contained 600-4 nylon
Nitex netting, and the trailing half and bag contained 300~-A4 Ntex nesh.

Habitat parameters nmeasured at benthic sanpling sites included water
depth, water  tenperature, stream wdth, and stream gradient. Stream-

substrate conposition, riparian habitat, and benthic-habitat type were
estimat ed.

Benthic invertebrates were preserved in 70-percent alcohol and sorted
and identified into major taxonomic groups. Insects were identified to the
genus or species level. Sone early instar specinens were identified to order
?rllfamly only.  Mdges, predomnantly chironomds, were identified to
amly.

Invertebrate density, species richness, Shannon-\eaver  diversity index
(log base 2), and evenness were calculated for each sanple. Densities were
standardized to organisms/m2.

RESULTS

The results of the chemcal water-quality analyses are presented in
tables [-4. Results are expressed in mcrograms per liter (Ag/1) or
mlligrans per liter (mg/1). Analytical procedures are described in
appendix A

The results of the benthic invertebrate survey are shown in tables 5 and
6. Benthic-habitat parameters are listed in table 7.
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Table 1, Held parameters and mgor inorganic constituents of Beluga water-quality  sanples.

Stream- .
flow, Specific Col or,
instan- conduct ance Wt er (platinum Oxygen, Calcium,
_ taneous (umhos pH tenperature cobal t di ssol ved recoverabl'e
Dat e Ti me (cfs) at 25°C) (units) (°C) units) (mg/1) (mg/1 as Ca)

Bi shop Creek
06-17-82 0930 170 28 6. 45 8.6 40 10.5 <5
08- 24- 82 0900 14 53 7.15 11.8 45 10. 4 5.4
12-15-82 0935 15 33 7.30 0.1 35 11.3 <5

. 03-30-83 1230 13 61 6. 85 0.1 40 12.2 5.0
Capps Creek
06-17-82 1230 153 39 6. 10 6.8 60 10.9 10.6
08- 24-82 1100 15 43 7.40 10.5 35 11.0 5.5
12-15-82 1225 9 48 6.90 0.5 30 12.4 5.1
03- 30- 83 1420 5 57 7.25 1.1 35 13.8 6.3
Mddle Creek
08-24-82 1305 8 56 a. 10.3 45 a. 7.0
12-16- 82 1225 7 59 7.60 0 50 12.7 5.5
03-31-83 1410 4 17 6.85 0.2 45 14.2 7.4
Lone Creek a
08- 24- 82 1540 13 63 7.45 11.8 40 - 6.2
12-16- 82 1100 16 58 7.20 1.0 45 12.9 5.5
03- 31-83 1150 10 66 7.10 0 50 14 6.0
Cuitna Rver near  Tyonek b
06-17-82 1700 o352 29 6.85 10.2 25 10.0 <5
08- 24- 82 1600 4195 51 7.75 14.2 30 10.5 5.3
12-16- 82 0900 el16 42 7.00 1.0 35 12.5 5.0
03- 31-83 1100 105 57 7.20 0.1 30 14.3 6.4
a

pEquipment failure, no neasurenent. S .

oUSGS gaging-station measurenent, C. Savard, oral communication, USGS-WRD office, Anchorage, Al aska.

gu.S. Ceological  Survey (1983). o . o . . . .

LG5 neasurement,  12-1-82, 1120 hr,  provisional records subject to revision, unpublished data on file in UGSWD office, Anchorage, A aska
USGS neasurenent, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in UUSGSGWOD office, Anchorage, A aska




Table 1. (con.)

Stf:lream-
ow,
instan- Cal ci um Magnesi um Magnesi um Sodi um Sodi um Pot assi um
. t aneous di ssol ved, recoverabl e di ssol ved recoverabl e di ssol ved recoverabl e
Dat e Time (cfs) (mg/1 as Ca) (mg/1 as Mg) (mg/1 as Mg) (mg/1 as Na) (mg/1 as Na) (mg/las K)
Bi shop Creek
06-17-82 0930 170 <5 <5 <5 <10 <10 <1
08-24-82 0900 14 <5 <5 <5 <10 <10 <1
12-15-82 0935 15 <5 <5 <5 <10 <10 <1
03-30-83 1230 13 5.0 <5 <5 7.5 7.5 <1
Capps Creek
06-17-82 1230 153 <6.0 13.3 <5 <10 <10 3.1
08-24-82 1100 15 5.0 <5 <5 <10 <10 1.6
12-15-82 1225 9 <5 <5 <10 <10 <1l
03-30-83 1420 5 .2 <5 <5 3.4 3.3 <1
Mddle Creek
08-24-82 1305 7 7.5 <5 <5 <10 <10 <1
12-16-82 1225 4 5.3 <5 <5 <10 <10 <1
03-31-83 1410 1.1 <5 <5 4.7 4.7 a
Lone Creek
08-24-82 1540 13 6.3 <5 <5 <10 <10 <1
12-16-82 1100 16 5.4 <5 <5 <10 <10 <1
03-31-83 1150 10 6.5 <5 <5 4.8 5.5 <1
Citna Rver near Tyonek b
06-17-82 1700 o352 <5 <5 <5 <10 <10 <1
08-24- 82 1600 a105 53 <5 <5 <10 <10 <1
12-16-82 0900 116 7.5 <5 2.8 <10 <10 <1
03-31-83 1100 €105 6.4 <5 <5 4.0 4.1 <1
Bscs gaging-station neasurenent, C  Savard, oral commnication, USGSWD office, Anchorage, A aska

EU.S. Geological  Survey (1983%. o _ - _ _ . _
t8® neasurenent, 12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Achorage, A aska.
€pses rmeasurement, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in USGSWOD office, Anchorage, A aska.




Table 1. (con.)
Stream- o , ,
flow, Alkalinity, Ni trogen, Ni trogen,
instan- Pot assi um bi car bonat e nitrate ammoni a Phosphor us,
t aneous di ssol ved (field) Sul fate, total total ortho, total
Dat e Ti e (cfs) (mg/1 as K) (mg/1 as HCO,) (mg/1 as so,) (mg/1 as N) (mg/1 as N) (mg/1 as P)
Bi shop Creek
06-17- 82 0930 170 <1 12 <10 <1 <0.1 <0.5
08- 24- 82 0900 14 <1 30 <10 <1 <0.1 <0.5
12-15-82 0935 15 <1 21 <10 <1 <0.1 <0.5
03- 30- 83 1230 13 <1 31 <10 <1 <1.0 <0.05
Capps Creek
06-17- 82 1230 153 <L 10 15 < <0.1 <0.5
08- 24- 82 1100 15 <1 31 <10 <1 <0,1 <0.5
12-15-82 1225 9 <1 31 <10 <1 <0.1 <0.5
03- 30- 83 1420 5 <1 36 <10 <1 <1, 0 <0.05
Mddle Creek
08- 24- 82 1305 8 <1 45 <10 a <0,1 <0.5
12-16- 82 1225 7 <1 35 <10 <1 <0.1 <0.5
03- 31-83 1410 4 <1 46 <10 <1 <1.0 <0.05
bone Creek
08- 24-82 1540 13 <1 a. <10 <1 <0.1 <0.5
- 12-16-82 1100 16 <1 35 <10 <1 <0.1 <0.5
03-31-83 1150 10 <1 40 <10 <1 <1.0 co.05
Citna Rver near Tyonek b
06-17-82 1700 552 <1 12.5 <10 <1 <0,1 <0.5
08- 24- 82 1600 105 <1 35 <10 <1 <0.1 <0.5
12-16-82 0900 116 <1 34 <10 <1 <0.1 <0.5
03-31-83 1100 €105 <a 39 <10 < <1.0 co. 05
b 1pment failure, no  measurenent. o _
L&B gaging-station  neasurement, C  Savard, oral  conmunication, USGSWD  office,  Anchorage, Al aska.
U S. (eological  Survey (1983). _ _ _
tB(B neasurement,  12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, A aska
®uses neasurement, 3-7-83, 0030 provisional records subject to revision, unpublished data on file in USGSWOD office, Anchorage, A aska.
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Table 1. (con.)
Stream- Resi due, Resi due, Turbrdity
flow, _total total non- (nephelo- Cheni cal
instan- filtrable filtrable metric Gross oxygen
t aneous at 180°C at 103-105°C turbidity Alpha demand ( COD)
Dat e Ti me (cfs) (mg/1) (mg/1) units) (pCi/1) (mg/1)
Bi shop Creek
06-17-82 0930 170 65 71 38 <1 <25
08-24- 82 0900 14 68 8.5 1.6 g <25
12-15-82 0935 15 80 10 4.7 f <25
03-30- 83 1230 13 40 6 <25
Capps  Qreek
06-17-82 1230 153 64 3400 150 <2 <25
08- 24- 82 1100 15 81079 172.2 31 < <25
12-15-82 1225 9 43 21 <1 <25
03- 30- 83 1420 5 36 7 3.4 <1 <25
Mddle Creek
08- 24- 82 1305 8 59 1.6 1.4 <1 <25
12-16- 82 1225 7 89 A 1.7 <1 <25
03-31-83 1410 4 62 4.0 <1 <25
Lone Creek
08- 24-82 1540 13 78 6.3 1.4 <1 <25
12-16- 82 1100 16 85 2 2.6 < <25
03-31-83 1150 10 66 3 3.2 <1 <25
Cuitna  Rver near T;onek b
06-17-82 1700 o552 19 8 2,0 <1 <25
08- 24-82 1600 L3 65 0.2 0.6 <1 <25
12-16-82 0900 116 80 1 3.7 <1 <25
03-31-83 1100 €105 63 3 4.3 <1 <25
Drsas gaging-station neasurement, C  Savard, ora commnication, USGSWD office, Anchorage, Aaska
cu.s. “Gologica  Srvey (1983). . o .
8 neasurenent, 12-1-82, 1120 hr, provisiona  records subject to revision, unpublished data on file in USGSWD office, Anchorage, A aska.
®yses neasurement, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Achorage, A aska
Gross apha samples lost; results unavailable.
Erroneous reading  suspected.




Table 2. Mnor-element  analysis of  Beluga water-quality  sanples.

Stream-

flow,

instan- Al'um num Alumi num Arsenic, Arsenic, Barium Barium

_ t aneous recoverabl e di ssol ved recoverabl e di ssol ved recoverabl e di ssol ved
Dat e Ti me (cfs) (ug/l as A) (ug/1 as A) (ng/1 as As) (ug/1 as As) (ug/1 as Ba) (#g/1 as Ba)
Bi shop Creek
06-17-82 0930 170 3300 150 3 <5 Q0 Q00
ST k; : 5 i %
03-30-83% "1230 13 6 > % %
Capps Creek .
06-17-82 1230 153 56000 13000 9 6 280 Q0
5 R N o0 ; : i
03-30-83% 1420 5 6 S % 888
Mddle Creek
08- 24- 82 1305 8 78 92 <S S 000) Q0O
12-16- 82 1225 7 60 <0 <5 <5 000) QOO
03-31-832 1410 4 6 6 Q0O Q00
Lone Creek
08- 24-82 1540 13 89 45 6 6 000) QOO
) <5 <5

03-31-83% mm Bl 60 60 <5 <5 @ Q0 @0 QO
Quitna Rver near Tyonek
06-17-82 1700 552 550 90 6 6 000) Q0O
08- 24-82 1600 3105 5 30 6 6 <200 QOO
12-16- 82 0900 116 75 60 6 6 000) 000
03-31-832 1100 €105 6 6 <200 Q00
§A1, Be, @ and N sanples lost; results unavailable. o .
cUSGS gaging-station neasurement, C  Savard, oral commnication, USGSWD office, Anchorage, A aska
qU:8. Gological  Survey (1983 p. 171). . o . . _ .
USCS" nmeasurenent,  12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, A aska.
©ysegs neasurement, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, A aska.




Table 2. (con.)
Stream-
flow,
instan- Beryllium Beryllium Cadmi um Cadmi um Chromi um Chromi um
. taneous recoverabl e di ssol ved recoverabl e di ssol ved recoverabl e di ssol ved
Dat e Time (cfs) (xg/1 as Be) (#g/1 as Be) (ug/1 as Q) (ug/1 as cd) (#g/1 as Cr) (ug/1 as Cr)
Bi shop Creek
06-17-82 0930 170 < < Q <2 6 6
08- 24- 82 0900 14 a Q Q < <0 <0
12- 15- BZa 0935 15 < < < < <0 <to
03-30-83 1230 13 <2 < 6 6
Capps Creek
06-17-82 1230 153 2.7 Q ] <Q 36 6
08- 24- 82 1100 15 < Q Q < <0 <0
12-15-82 1225 c? < < < <10 40
03-30-83% 1420 3 Q ) 6 6
Mddle Creek
08- 24- 82 1305 8 < <Q <Q < a0 <0
12-16- 82 1225 7 < <Q < Q <10 <0
03-31-83% 1410 4 2 P < 6
Lone Creek
08- 24- 82 1540 13 Q < Q Q <0 40
12-16- 82 1100 16 Q ) Q < 40 <0
03-31-83% 1150 10 Q a S S
Cuitna Rver near  Tyonek b
06- 17- 82 1700 552 Q Q Q Q S S
08- 24- 82 1600 3105 Q < < Q A0 40
12-16- 82 0900 116 < Q a < <0 40
03-31-832 1100 €105 < <2 S S
gAl, B, @ and N sanples lost; results unavailable. o _
USGS %%gi ng-station nmeasurement, C  Savard, oral communication, USGSWD office, Awchorage,  Aaska
u.s, Gologica Swrvey (1983 . . . o . S .
t&8 rmeasurenent, 12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USGS-WRD office, Anchorage, A aska.
eyses nmeasurement, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, A aska.




Table 2 (con.)
Stream-
flow,
instan- Cobal t, Cobal t, Copper Copper Iron, [Ton,
_ taneous recoverabl e di ssol ved. recover abl e di ssol ved recoverabl e di ssol ved
Dat e Ti me (cfs) (xg/l as Q) (ng/1 as Q) («g/1 as Cu) (xg/1 as Cu) (ng/1 as Fe) (ng/1 as Fe)
Bi shop Creek
06-17-82 0930 170 35 6 5 5 2800 260
08- 24-82 0900 14 S5 6 <5 7 800 400
12-15-82 0935 15 6 6 6 1200 800
03-30-83% 1230 13 S S 1200 100
Capps Creek
06-17-82 1230 153 40 6 110 1 41000 700
08-24- 82 1100 15 6 6 12 5 4300 <200
12-15-82 1225 9 6 6 6 6 1000 230
03-30-83% 1420 5 16 6 600 100
Mddle Creek
08- 24- 82 1305 8 6 6 6 S 1500 750
12-16- SZa 1225 7 6 6 6 6 1200 700
03-31-83 1410 4 <5 S 1300 730
Lone Creek
08- 24-82 1540 13 6 6 6 6 1800 1300
o <S 500
03-31-83? mm il 6 6 S 66 m W 570
Quitna Rver near  Tyonek
06-17-82 1700 552 6 6 6 S 750 250
08- 24-82 1600 3105 6 <5 S <S5 450 350
12-16-82 0900 116 6 6 6 6 6100 250
03-31-83% 1100 €105 6 6 890 350
gAl, B, @ and N sanples lost; results unavailable. o .
U8  gaging-station  neasurenent, €, Savard, oral  commnication, USGS-WRD office,  Anchorage, A aska
§S-. Geol ogical  Survey 81983, p. 171). . . , .
SGS neasurenent  12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, Al aska.
€yscs nmeasurenent:  3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in UGSWD office, Anchorage, Al aska.
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Table 2. (con.)
Stream-
flow,
instan- Lead, Lead, Manganese, Manganese, Mercury, Mercury
t aneous recoverabl e di ssol ved recoverabl e di ssol ved recoverabl e di ssol ved
Dat e Time (cfs) (ug/1 as Pb) (ug/1 as Pb) (ug/1 as Mn) (ug/l as Mn) (ug/l as Hg) (ug/1 as Hg)
Bi shop Creek
06-17-82 0930 170 <5 <5 90 35 <1l <1
08- 24- 82 0900 14 <5 <5 31 28 <1 <1
12-15-82 0935 15 <5 <5 63 54 <1 <1
03- 30- 83 1230 13 <5 <5 1 65 <1l <1
Capps Creek
06-17-82 1230 153 60 <5 1300 75 <1 <1
08- 24-82 1100 15 <5 <5 170 82 <1 <1
12-15-82 1225 9 <5 <5 84 70 cl <1
03- 30- 83 1420 5 <5 <5 6 3 57 <1 <1
Mddle Creek
08- 24- 82 1305 8 <5 <5 61 50 <1 <1
12-16- 82 1225 1 <5 <5 150 150 <1 <1
03- 3X- 83 1410 4 <5 <5 68 62 <1 <1
Lone Creek
08- 24- 82 1540 13 <5 <5 100 82 <1 <1
S 1 1w 16 <5 c5 89 82 <1 <1
10 <5 <5 96 81 <1 <1
Cwitna Rver near Tyonek b
06-17- 82 1700 552 <5 <5 22.8 14.3 <l <1
08-24-82 1600 4105 <5 <5 25 23 <1 <1
12-16- 82 0900 116 <5 <5 49 32 <1 <1
03-31-83 1100 €105 <5 <5 35 25 <1 <1
cUSGS gaging-station nmeasurement, C _Sward, oral  commnication, USGSWD office,  Anchorage,  Aaska
qU:S. (eological  Survey (1983, p. 171). . ) ) )
U8G5 nmeasurenent, 12-1-82, 11200 hr, " provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, Al aska
®ysGs nmeasurenent, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage, A aska.
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Table 2. (con.)

S%:lream-
ow,
instan- Ni ckel , Nickel, Sel eni um Sel eni um Silver, Silver, Zi nc, ~ Zinc,
taneous  recoverable di ssol ved recoverabl e di ssol ved recoverabl e di ssol ved recoverabl e di ssol ved
Dat e Ti me (cfs) (ng/1 as Ni)  (ug/l as Ni) (ue/l as &) (ng/1 as Se) (ug/l as Ag) (ug/l as Ag) (ug/l as Zn) (ugfl as Zn)
Bi shop Creek
06-17-82 0930 114 <10 <10 <2 a 3 6 <0 20.8
08-24-82 0900 15 <10 <10 < Q <S 6 6 15
12- 15-8?a 0935 <0 <10 Q <2 6 <10 ao
03-30-83% 1230 13 Q Q 6 6 5. 6
Capgs Creek
06-17-82 1230 153 260 29 <2 <Q 6 S 170 ao
08- 24- 82 1100 15 12 40 Q Q 6 S 20 6
12-15-82a 1225 9 <10 <10 <2 <2 6 <0 <10
03-30-83° 1420 5 < Q 6 6 11 6
ddl e _ Creek
MS- %4- 82 1305 7 <10 <0 Q 2 6 6 6 6
12-16- 8Za 1225 4 <10 <40 < Q 6 6 <10 <40
03-31-83° 1410 Q Q 6 6 6 6
Lone Creek
08-24-82 1540 13 <10 <0 Q2 Q 6 6 6 6
L < 6 <S5 Q0 40
03-31-88 11 1 il <0 ao 00 Q 6 5 6 6
uifna _Rver _ near onek
Guifiag, R ver .0 5363 <0 Qo ) b 6 S a0 a0
08- 24- 82 1600 4105 A0 40 <Q Q 6 S ] 6
12-16- 82 a 0900 116 <10 <10 <2 a 6 6 <0 <10
03-31-83% 1100  ©105 ) ) 6 6 6 6
ap1, B, O and N | ost; unavailable. _
biyads gagi ng-station measurenent, oral  communication, USGSWD office,  Anchorage,
EU'S' Geological  Survey n. . , _ .
t8GS neasurement, 12-1-82, 1120 hr,  provisiona subject to revision, unpublished data in WGSWD office, Aichorage, Aaska
€usgs rmeasurement, 3-7-83, 0930 hr, provisional records subject to revision, unpublished data in office, Anchorage, A aska.




- 17 -

Table 3. \olatile-organics analysis of Beluga water-quality  sanples.

Streanf | ow,

instan- Ethyl-

t aneous Benzene benzene Tol uene p-Xylene  m Xyl ene 0- Xyl ene

Dat e Time (cfs) (xg/1) (ug/1) (mg/1) (ng/1) (ug/1) {ug/1)

Bi shop Creek
06-17 82 0930 170 ap ) 2ND - - -
12-15-82 0935 15 co.2 <0.2 <0.2 <0.2 <0.2 <0.2
03- 30- 83 1230 13 <0.2 <0,2 <0,2 <0.2 <0.2 <0.2
Capps Creek
06-17-82 1230 153 4D 4D 2Np - -
12-15-82 1225 9 <0,2 <0,2 <0.2 <0.2 co. <0.2
03- 30- 83 1420 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Mddle Creek '
08- 24- 82 1305 -8 <0,2 <0,2 <0,2 <0.2 <0.2 <0.2
12-16- 82 1225 7 <0.2 <0,2 <0.2 <0.2 <0,2 <0.2
03-31-83 1410 4 <0.2 <0.2 c0.2 <0.2 to.2 <0.2
Lone Creek
08- 24- 82 1540 13 <0.2 <0.2 co.2 <0.2 <0,2 <0.2
12- 16- 82 1100 16 <0,2 0.2 co.2 <0.2 <0.2 <0,2
03-31-83 1150 10 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2
Cuitna Rver near onek
06-17- 82 17%3 4552 2D D 2§D --- - ---
12-16- 82 0900 116 <0,2 <0.2 co.2 <0.2 <0.2 <0.2
03-31-83 1100 €105 <0.2 <0.2 <0.2 <0.2 <0.2 <03
a
ND = not detected.
%o | aboratory measurement made.
;USGS gaging-station nmeasurement, C  Savard, oral commnication, USGSWD office, Anchorage, Aaska.
UXS" neasurement,  12-1-82, 1120 hr, provisional records subject to revision, unpublished data
Jfile in WGSWD office, Achorage, Aaska _ - _
USGS neasurement, 3-7-83, 0930 hr, provisiona records subject to revision, unpublished data on
file in UBGWD office, Anchorage, A aska
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Al aska.

Table 4 Qganic-priority-pollutant  analysis of  Beluga water-quality  sanples.
Bi shop Capps Mddle Lone Chui tna
Site Creek Creek Creek Creek Ri ver
Date 06-17-82 12-15-82 06-17-82 12-15-82 08-24-82 12-16- 82 08-24-82 12-16-82 06-17-82 12-16-82
Tine 0930 0935 1230 1225 1305 1225 1540 1100 1700 0900
STTean Tow (cfs) I70 15 153 g g 7 13 16 “559 116
Parameter (ug/l)
ACID EXTRACTABLES
2,4,6-Trichlorophenol <1 <2 <1 <2 <1 < <1 <2 <1 <2
Parachl or onet acr esol <1 <2 <1 <2 <1 <2 A4 <2 <1 <2
2-Chlorophenol <1 <2 <1 <2 <1 <2 <1l <2 <1 <2
2,4-Dichlorophenol <1 <2 <1 <2 <1 <2 <1 <2 A <2
2, 4- Di met hyl phenol <1 <2 <1 <2 <1 <2 <1 <2 <l <2
2-Nitrophenol <1 <2 <1 <2 <1 <2 <1 <2 <1 <2
4-Ni trophenol <1 <5 <1 <5 <l <5 <1 <5 <1 <5
2,4-Dinitrophenol <1 <5 <1 <5 <1 <5 <1 <5 <1 <5
4,6-Dinitro~o-cresol <1 <10 <1 <10 <1 <10 <1 <10 <1 <10
Pent achl or ophenol <1 <10 <1 <10 <1 <10 <1 <10 <1 <10
Phenol <1 <2 <1 <2 <1 <2 <1 <2 <l <2
BASE /NEUTRALEXTRACTABLES
Acenapht hene <1 <1 <1 <1 <1 <1 <1 <1 <1 <l
Benzi di ne <1 <10 <1 <10 <1 <10 <1 <10 <1 <10
1,2,4-Trichlorobenzene <1 <1 <1 <1 <1 <1 el <1 < <1
Hexachl or obenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <l
Hexachl or oet hane <l <1 <1 <1l <1 <l <1 <1 pal <l
Bis(2-chloroethyl)ether <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
.2-Chloronaphthalene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene <1 <l <1 <1 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene <l <1 <1 <1 <1 <1 <1 <1 <1 <l
iUSGSgaging-stati'on nmeasurenent, C  Savard, ora  comunication, ~USGSWD office, Anchorage, Aaska . .
tR® neasurement, 12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USESWD office, Anchorage,
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Table 4. (con.)
Bi shop Capps M ddl e Lone Chui t na

Site Creek Creek Creek Creek Ri ver

Dat e 06-17-82 "12-15-82  06-17-82  12-15-82  08-24-82  12-16-82  08-24-82 12-16-82 06-17-82 12-16-82

Tine 0930 0935 1230 1225 1305 1225 1540 1100 1700 0900

Streanflow (cfs) 170 15 153 9 8 7 13 16 “552 “116
Par anet er (ug/1)
1,4-Dichlorobenzene l < <1 <1 pal <1 b3 < pal Pl
3,3'-Dichlorobenzidine <1 <10 <1 <10 d <10 <l <0 <1 <0
2,4-Dinitrotoluene < < <1 <1 d <1 <1 d d <l
2,6-Dinitrotol uene <1 <1 <1 <1 4 <l A d <l pal
1,2-Diphenylhydrazine(b) <1 <l <1 <1 <1 <l <l <l pal <l
Fl uor ant hene <1 <1 <1 <1 < <1 Pl <l <l <l
4-Chlorophenylphenylether <1 <1 <l <1 <1 <l <1 pal <1 <
4-Bromophenylphenylether cl <1 <1 <1 <1 <1 A4 <l < <1
Bis(2-chloroisopropyl)ether <1 <1 <1 <l <1 <l <l <l <l <l
Bis(2-chloroethoxy)methane <1 <1 <1 <1 pal <1 <l <l <l <l
Hexachl or obut adi ene cl <1 <1 <1 <1 <1 <l <l <l <l
Hexachl orocycl opent adi ene <l <1 <1 <1 <l <1 <1 <l <1 <1
| sophor one cl <1 <1 <1 <1 <1 <l pal <l <1
Napht hal ene <1 <1 <1 <1 <1 <1 <l <1 <l pal
Ni trobenzene <1 <l <1 <1 <1 <1 <l <l <1 <l
N-Ni trosodi phenyl amine  (a) <1 <10 <1 <10 <1 <10 <1 <10 <1 <10
N-Ni trosodi - n- propyl ani ne <1 <1 <1 <1 <l <l <l <l <l <1
Bis(2-ethylhexyl)phthalate <1 <1 <l <1 <1 <1 <l <1 <l <l
But yl benzyl pht hal at e <1 <1 <1 <1 <1 <1 <1 <1 st <1
Di -n-butyl pht hal ate 4.0 <1 5.4 <l 6.6 <l 18.6 <l 36 <1
Di -n-octyl phthal ate <1 <1 51 <1 <1 <l El <1 51 <l
Di et hyl pht hal at e 0.6 <1 1.0 <1 3.4 <l 36 <l 0.8 <1
Di met hyl pht hal at e <1 <1 <1 <l <1 <1 <1 <l <l <1
Benzo(a)anthracene <1 <1 <1 <1 <1 <l <1 <l <l <1l
Benzo(a)pyrene <1 <1l <1 <1 <l <1 <l <1 <1 <l
3, 4- Benzof | uor ant hene <l <1 <1 <1 <1 <1 <1 <1 <l <l
§USGS gaging-station  neasurement, C  Savard, oral  comunication, USGSWOD  office,  Anchorage,  Aaska. _ _

tfﬁ'kaneasuremant, 12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in USGSWD office, Anchorage,
Al aska.

"Background contamnation suspected.




Table 4. (con.)
Bi shop Capps Mddle Lone Chuitna

Site Creek Creek Creek Creek Ri ver

Dat e 06-17-82  12-15-82  06-17-82  12-15-82  08-24-82  12-16-82  08-24-82 12-16-82 06-17-82 12-16-82

Tine 0930 0935 1230 1225 1305 1225 1540 1100 1700 0900

Streanflow (cfs) 170 15 153 9 8 7 13 16 “552 "116
Parameter (ug/1) ‘
Benzo(k) fluoranthene a <1 <1 <1 <1 <1 <1 <1 <1 <1
Chrysene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Acenapht hyl ene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Ant hracene <1 d<1 <1 d<1 <1 d<1 <1 d<1 <1 d<1
Benzo(g,h,1i)perylene <1 — <1 -— <1 _ <1 - <1 —
Fl uorene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Phenant hrene <1 i<t <1 i<L <1 i<t <1 i<t <1 ¢<L
Dibenzo(a,h)anthracene <1 i— <1 — <1 d— <1 i— <1 d-
Ideno(1,2,3-c,d)pyrene <1 — <1 - <1 _ <1 __ <1 .
Pyrene <a <1 <1 <1 <1 <1 <1 <1 <1 <1
gUSGS gaging-station  neasurement, C  Savard, oral  conmunication, USGSWRD office, ~ Anchorage, A aska. ' '

U8 neasurement, 12-1-82, 1120 hr, provisional records subject to revision, unpublished data on file in UWSGEWD office,  Anchorage,

dﬁt}afkl%f)or atory  neasurenent  nade.




Table 5. Density (nunbers/mf), nunber of  species, species diversity, and evenness of benthic invertebrates collected in
Mdde Qeek, Bel uga coal-field area, August 27, 1982
Site
T Z 3
Taxon [ I [ 1 | I I [ [ 1
Insecta
EphenEro?tera
Arel etus gp, 10
Baetis—tri caudat us 10 10 20 10
Baetis sp. 22?% 700 2210 6710 8150 3640 180 2150 18 610
Cinygmula Sp.
FEphemerella d_(lgﬂ 70 10 40 50 90
npnemereua p
&I den “‘g’dmﬁﬂe&;uens/ 70 80 60 320 100 90 10 80 30 10
Lept ophl eb| i dae 1010 680 160 260 10 70 50 50 220 100
Bhi t hrogena sp. 60
Plecoptera
Unidentified Plecoptera 1490 1030 360 1560 1400 870 230 350 560 90
Unj denti fied
Cnl oroperlidae . 20 10 30 30 30 40 80
Unidentified Perlodidae 10 10 10 20 20 10
Swala  so. 10 30 30 10
N Taenionema SP. 10 10 10 10 10 30
- Zapada— cinctipes 640 560 170 980 70 150 140 890 370 230
| Zapadasp. 10 10
Trichoptera )
Unidentified Trichootera 80 10 80 80 500 120 290 10 10
Apatania  sp. 30 140 20
Arctopsyche  sp. 10
Brachycentrus sp. 50 10 70 50 20
Ecclisomyia sp. 10 20 10 10
Glossosoma sp. o 380 250 10 110 130 230 140 270
Unidentified Limmephilidae 10 10 20 20 40
khyacophila sp. 10 30
Diptera
Chelifera SCP' 10 20 20 10
onfdentified Chirononi dae 1110 1370 420 1990 3140 2510 230 7560 270 120
Dicranota sp. 80 170 620 640 190 140 110 110 60 20
Hesperoconopa sp. 10 10 20
Palpomyia sp. 30 60 20 180 30 30 20 10
Fergcoma sp 150 190 100 10 80 90 130 40
Um'GE'mﬁled Simuliidae 40 10 10 40 140 10 10 30
Simulium sp. 40 30 20 180 40
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Tahle 5 (con.)

Site
1 2 3 4 5
Taxon | [ | Il | 1 | I | [
Uymenopt era
Unidentified Braconidae 10
Unidentified Chalcidoidea 10
Col | embol a
Unidentified Isotomdae 1 0
Unidentified Smnthuridae 10
Turbel laria 20 50
Nemat oda 10 10
O igochaeta 40 30 320 30 10 10 90 70 400 80
Gastropoda 10
Pel ecypoda 170 10 20
Arachni da
Acarina 270 200 40 390 120 280 10 510 140 20
Crustacea
C adocera 20 10 10
Ostracoda 20 30 10 100 120 80 30 70 10
Copepoda 10 10 20 80 70
Total  nunber  of  organisms/m 7920 5510 4700 14140 14230 8190 1300 12620 2720 1960
Total nunber of insects/m2 7560 5230 4310 13420 13890 7730 1190 12000 2050 1850
Total nunber of taza 26 24 24 %3 24 21 15 24 25 22
Number of taxa-insects only 21 20 19 19 16 12 20 20 19

Shannon-Weaver Diversity [ndex

(all invertebrates) 3.1 3.22 2.76 2.75 1.98 2.28 3.28 2.11 3.65 3.
Evenness (all invertebrates) 0. 66 0.70 0.60 0.59 0.43 0.52 0.83 0. 46 0.78 0.
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Table 6. Density (numbers/m2), nunmber of species, species diversity, and evenness of benthic invertebrates collected
in Lone Qeek, Beluga coa field area, August 27, 1982

Site
6 7 - 8 ¢ 10 11
Taxon I I I [ I I I I [ [ I I
Insecta
Epheneroptera
Unidentified
Ephemeroptera 20 10
Ame1€tUS  Sp. 10 10
Raeris tricaudatus 10 20 20
Baetis sp. 8%00 850 aan 790 70 490 530 870 1080 115¢ 2270 1920
Cin la sp. 30
Epeorus aecz tivus 10
Fphemerella goaas{ 330 80 200 160 160 40 160 240 120 310
Ephemerella infrequens/
E. inermis complex 20 50 10 50 10 30 50 300 190 90 260
Unidentified
Lept ophl ebi I dae 680 480 1180 890 340 250 100 120 90 180 50 240
Rhi throgena sp. 10 40 20
Plecoptera .
Unidentified Plecoptera 410 290 280 740 600 440 410 590 360 1020 380 290
Uni dentified
Chl oroperl i dae 50 60 10 20 10 60 200 30 50 360 120 20
Uni dent | fied
Per | odi dae 20 60 40 50 90 50 20 250 70 40 140
Pteronarcella spp. 10 30 10 150
Skwaasp. 10 10 20 10 20 10
Taenronem  sp. 10 10 10 110 160
Zapada_CiTict | pes 380 210 560 520 290 160 110 220 1250 730 280 1330
apadasp—— 30 20 10
Trichoptera
Uni denti fied
Trichoptera 210 50 170 80 70 10 20 530 40 20 160
Apatania sp.
Brachycentrus IV 310 1w 20 20 80 50 20 n mum 10 n
Ecclisomyia sp.
(G 0ss0s0m s, 920 360 760 1220 890 460 40 30 470 610 730 860
Unidentified
Hydroptilidae 10
Uni dentified
Li mephi | i dae 50 10 10 10 10 20 30 140

Rhyacophila sp. 60 10 10
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Tabl e 6. (con.)

Site
8 10 11
Taxon | I | [ | [ | I [ i [ [
" Diptera
"Chelifera sp. 10 10 10
Onigentifie :

Chi ronomi dae 1420' 2400 1040 2370 1610 810 270 710 1920 2240 290 380
Dicranota sp. 30 70 50 110 140 110 40 130 70 110 30 10
ﬁes eroconopa Sp.

Palpomyia sp. 600 380 §00 20 1610 4 oW iy (N 20 30 1"y - 140 160
Fergcoma sp.
Prosimulium Sp. 10
Uni dentified

Simuliidae 40 10 100 30 50 10

SimuliumSp. 160 40 50 30 90 10 40 90
Hymenopt era

Unidentified Hymenoptera 10
Uni dentified

Chal ci doi dea 20 20 10
Uni dentified

| chneuroni dae 10

Col | enbol a

Unidentified Isotonidae 10 10

Turbellaria 50 10 10 40 10
Nemat oda 30 10 10 110 140 90
Qi gochaeta 20 90 170 70 70 310 80 180 180 140 10 370
Pel ecypoda 10 10 40 10 10
Arachni da

Acarina 90 100 90 190 190 80 30 90 530 380 30
Crustacea

Cl adocera 10 10 10 10 10 10

Ostracoda 10 110 10 60 20 10 40 20 20 150 20 20

Copepoda 30 10 30 10 10 1.0
Total  nunber  of

organisms/m? 6820 5780 6530 9030 6490 4220 2110 3390 7860 8150 4890 7190
Total  nunber  of

i nsect s/ nf 6650 5480 621.0 8690 6160 3810 1940 2910 6980 7320 4810 6770
Total nunber of taxa 25 22 29 25 25 22 21 25 27 29 26 30
Nunber of taxa-insects only 21 19 23 20 19 18 16 18 22 21 21 25
Shannon-\Weaver Diversity

Index  (all invertebrates) 3.60 3.03 3.53 3.18 340 3.41 3.40 3.31 3.54 3.53 2.88  3.54
Evenness (all invertebrates) 0.77 0. 67 0.72 0.68 0.73 0.76 0.77 0.71 0.74 0.73 0.61 0.72




Table 7. Hobitat  parameters benthic-invertebrate  sanpling  sites,
August 27, 1982.
Mddle Creek
Site 1 2 3 4 5
Ti me 1300 1218 1130 1050 1015
Wter tenperature (°C) 10.0 10.0 9.0 9.5 8.0
Sream width (m) 3.5 5.5 2.3 4,0 5.5
Sream gradient (%)? 0.75 0.55 - . 1.03
Rparian habitat (%)
Conifers -
Deci duous trees 85 100
Shrubs/ brush 6 10 -
Grasses 94 100 90 15 -
Benthos collection point | [ [ | 11 | I I
Véter depth (m) 0.08 0.08 0.08 0.10 0.18 0.20 0.19 0.33 0.23 0.28
Stream substrate conposition (%) .
BOBbE" 40 40 S Coow N s a
Gavel 50 40 50 70 100 90 25 5 20 50
Sand/ si |t 10 20 50 30 - 10 15 - 5 20
Bent hos habit at
Run X X X X X X X X
Riffle . X X
Lone Creek
Site 6 7 8 9 10 11
Time 1330 1400 i 425 1500 1540 1620
Water tenperature (°C) 10.5 12.5 12.5 11.0 11.5 12.0
Sream width (m) 2.1 4.3 2.6 4.9 6.4 6.1
St r eamgradient? (%) 0.95 0.50 0.96
Rparian habitat (%)
Conjfers 2
Deci duous trees 18 25 55 80
Shrubs/ brush 50 40 45 15 10
Grasses 50 40 30 9; 30 10
Bent hos | [ | 1 11 | I | [ | I
Col l ection point
Véter depth (m) 0.08 0.11 0.15 0.08 0.10 0.08 0.30 0.36 0.41 0.41 0.15 0.25
Streggnul%tétr)strate cgoorrposmon (%) 30 5
Rubbl e 10 80 50 50 15 10 . 47 60 40 a7 90
Gavel 20 40 80 75 70 25 30 8 10
Sand/ si | t - - 10 20 5 15 30 48 15 30 5 -
Benthos habit at
Run X X X X X
Riffle X X X X X X X
"Determined in  August 1983
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Appendi x A - Analytical

procedures

Sanple container, hold tines, Method of analysis Wwth
handl i ng, preservation, quantitation limts ¢qu) and
Par amet er preparation for analysis detection limts (D1.)

Chemcal ~ oxygen 500-m1 glass, wide-top jar Colorimetric, Mnual-Hach

demand (COD) with Teflon-lined lid. low|evel  mniscale:
Acidified wth concentrated 25 mg/l.

H, SO, to pH<2, Kept chilled,
a?fal'y%is begun within
7 days.

Col or 500-m1 pol yethylene bottle, Color: Visual  conparison,
chilled to 4°c. Analyses using platinumcobalt nethod
begun within 7 days. and reporting to the nearest

5 platinum cobalt wunits
(pCU's). American Public
Health Association (1980,
p. 60-63).

Turbidity As above Turbidity: Hach 2100-A
urbidimeter reported in
nephel ometric turbidity
units (NTU's), Report to
the nearest 0.05 unit in the
0 to 1 NTU range; 0.1 in the
1 to 10 range; 1 in the 10
to 40 range; and 5 in the 40
to 100 range. American
Public Health Association
(1980, p. 131-134).

Resi dues, total As above Residues, total filtrable,

filtrable and dried at 180°c; Total

nonfiltrable nonflltrable, dried at
103°-105°C. Report to
nearest 0.1 mg/l. American
Public Health Association
(1980, p. 90-95).

Nitrate nitrogen  500-m  polyethylene bottle, Ntrate N Automated cadmum
chilled to 4°c, and reduction  nmethod. Lower
delivered to lab wthin 24 limt of quantitation <1.0
hr. On arrival at |ab, mg/l. Limt of detection is
samples are frozen until 0.05 mg/l. American Public
just before determnations Health Association (1980,
are made. @ p. 376).

3procedure differs from American Public Health Association (1980).
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Appendix A (con.)

Sample container, hold times, Method of analysis with
handl i ng, preservation, quantitation limts (qQL) and
Par anet er preparation for analysis detectlon limts (DL)
Ammoni a As with nitrate nitrogen® Ammonia:  Selective electrode
method.  Lower limt of
quantitation (oL) is <0.1
mg/l. Lower linit of
detection (DL) is 0,03 mg/1.
American Public Health
Association (1980, p. 362).
Ort haphosphat e AS above® Ot hophosphat e: Ascor bi ¢
acid method, Report OL as
<0,5 mg/l. DL is 0.05 mg/l,
Anerican Public Health Association
(1980), p. 420
Sul fate As above Sulfate: Barium sulfate
turbidity nethod. Report QL
as <10 mg/1. DL is 1.0
mg/1. American Public
Heal th Association (1980,
p. 439),
Silver (Ag) 500-m  polyethylene bhottle Atomc absorption, graphite
for all metal sanples. furnace Perkin-El mer HGA
Chilled at 4°c, Pronptlv 2100. Report Q. as <5.0
acidified in lab wth sub~  A#g/1. DL is 0.3 Ag/1. US
boi ling-distilled Envi ronment al Protection
conceptrated HNC, t0 pH Agency (1979, method 272.2).
€2. 2. Stored at room
temperature for up to 6
mont hs. Prior to analysis,
sanple digested to 60°C
overni ght. Sedi ment  al | owed
to settle or renoved by
filtration.
Alum num (Al As above® As above. QL <50 xg/1. DL

8pyrocedure differs
Procedure differs

from American Public Health Association
Protection Agency

from US. Environmental

-27—

is 20 ~g/1. US
Envi ronnent al Protection
Agency (1979, nethod 202.2).

(1980) .
(1979).



Sanmpl e

Par amet er

container, hold
handl i ng,
preparation

Appendix A (con.)

preservation,
for analysis

tines,

Met hod  of
quantitation
det ection

analysis wth
limts (o) and
limts (p1)

Arsenic (As)

Barium (Ba) As above?

Beryllium (Be) As above®

Gl cium (cCa) As aboveb

Cadni um  (Cd) As above’

Cobalt  (Co) As above®

Chrom um

Copper  (Cu) As above’

bpmcedure differs from u.s.

As aboveb

(Cr) As above®

Envi r onnent al

- 28 =

As above. oL <5.0 Mg/l. DL
is 1.0/Mg/1. US.

Envi ronnent al Protection
Agency (1979, method 206.2).

As above. @ is 4.2 mg/l.
DL is 0.002 mg/l. US
Envi ronnent al Protection
Agency (1979, nethod 208.2).

As above. OL iS <2,0 ~g/l.
DL is 0.2 ~g/1. US

Envi rdnnent al Protection
Agency (1979, nethod 210.2).

Atomc absorption, flarme,
1000 mg/1 |anthanum oxide.
Q@ <5.0 mg/l. DL is 0.1
mg/l. US Envi ronment al
Protection Agency (1979,

method 215.1).

Atomc absorption, graphite
furnace Perkfn Hner FGA
2100. QL <2.0 ~g/l. DL is
0.2 #g/1. US.  Environ-
nmental Protectjon Agency
(1979, nmethod 213.2).

As above. @ <5.0 4g/1. DL
is 1.0 ~g/1. US. Environ-
mental Protection Agency
(1979, method 219.2).

As above. Q@ is <5 AMg/l.
DL is 0.7 /1. US En-
vi ronment al Protection
Agency (1979, nethod 218.2).

As above. Q@ <5.0 xg/1. DL
is 1.0 #¢/1. US. Environ-
mental  Protection Agency
(1979, nethod 220.2).

Protection Agency (1979).



Par amet er

Appendix A (con.)

Sanple container, hold times,
handl i ng, preservation,
preparation for analvsis

Mthod of analvsis wth
quantitation limts (QL) and
detection limts (DLL)

Iron (Fe)

Mercury  (Hg)

Pot assi um (K)

Magnesi um  (Mg)

Minganese  (Mn)

Sodi um  (Na)

bProcedure differs

As aboveb

As with other metalsb.
Organics in sanple, if any,
are oxidized with uv

radiation prior to analysis

As above'

As ab oveb

As aboveb

As ahoveb

from US.  Environnental

-2 =

Atomc absorption, flame.
Q@ <0.2 mg/l. DL is 0.01
mg/l. US  Environnental
Protection Agency (1979,

method 236.1).

Col d- vapor atomic-absorption
technique  (potassium
permanganate). @ <1.0
#¢/1. DL Is 0.2 xg/1l. US
Envi ronnent al Protection
Agency (1979, method 245.1).

Atomc absorption, flame.
10,0 mg/1 K solution added.
Q@ <1.0 mg/l. DL iS 0.05
mg/l. US Envi ronnent al
Protection Agency (1979,
method 258.1).

flane.
[ ant hanum oxi de
solution added. Q@ <5.0
mg/l. DL is 0.1 mg/l. US
Envi ronnent al Protection
Agency (1979, nmethod 242.1).

Atom ¢ absorption,
1000 mg/1

Atomc absorption, graphite
furnace Perkin Hmer HRA
2100, Q@ <1oag/l. DL is
2.0 ng/1. US. ~Environ-
mental  Protection Agency
(1979, nmethod 243.2).

Atomic absorption, flane.
1000 mg/1 K solution added.
Q@ <2 mg/l. DL is 0.1 mg/l.
U.S.  Environnental Protec-
tion Agencv (1979, nethod
273.1).

Protection Agency (1979).



Appendix A (con.)

Sanple container, hold tinmes, Method of-analysis with

handl i ng, preservation, quantitation [imts (QL) and
Paramet er preparation for analysis detection limts (DL)
N ckel (Ni) As aboveb Atomic absorption, graphite

furnace Perkin Hmer HRA
2100, Q@ <10 xg/1, DL 3.0
Ag/1. US.  Environnmental
Protection Agency (1979,
method  249.2).

Lead (Pb) As above’ As above. @ <5.04g/1. DL
is 3.0 /1. US. Environ-
mental  Protection Agency
(1979, rmethod 239.2).

Sel enium (se) As above’ Atomc absorption, gaseous
hydride method (nitrogen).
Q <2.0 #g/1. DL is 1.0
~¢/1. US.  Environmental
Protection Agency (1979,
method  270.3).

Zinc (Zn) As aboveb Atomc absorption, graphite
furnace Perkin Hmer HA
2100." Q@ <10.~&/1. DL 1is
0.5 4g/1. US. Environ-
mental Protection Agency
(1979, method 289.2).

Goss Alpha otained with metals Internal proportional-
sanpl es. counter  Converter.  Nuclear'
Measurenents Corp. model PCC
11T with decade scaler,
mdel DS-3. Q@ <1 pico-
curiell.

EProcedure differs from US. Environnental Protection Agency (1979).
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Appendix A (con.)

Organics (see Sanple containers, hold
following pages times, handling, Method of analysis, limts
for species preservation, of quantitation in
in each group) preparation for analysis mcrograns per liter (Hg/1)
Purgeabl e Two 40-m glass septum vials EPA test method 602 (July,
(volatile) (sanple and duplicate); 1982). Automated purge and
or gani cs 0.15 m of 1:1 HC1 in bottle trap system using Tekmar
prior to sanpling as pre- ALs-LsC Il and a Varian 6000
servative.  Analyze within gas chromatograph with a
14 days of collection. Wen Vista 401 chromatography
sampling, fill bottles so data system Limt of
that no air bubbles remin guantitation is <0.2 Ag/1.
after closing cap. Keep
chilled to 4°cC.
Base neutral and  One-liter anber glass EPA test nethod 625 (July,
acid extract- bottle.  Chill sanples to 1982). One set of sanples
ables 4°C and extract wthin 7 was analyzed _at Laucks
days. Sanples likely to Laboratories® for selected
have pollution levels of organics on the US. EPA

CLaucks Testing Laboratories,

these conpounds are to be

completely analyzed within
40 days of extraction
Inc., Seattle.

-3l -

priority pollutant [list.
Laucks uses a Finnigan
Qganics in Wter Analyzer
(owA). Although limts of
detection may vary somewhat
between species, Laucks
reported all limts of
quantitation as <1.0 Ag/1.
The second set of analyses
was performed at the DEC
lab using a Finnigan 4023

gas chromatograph (mass
spectrometer/data  system
(Gc/MS/DS). Cuantitation

limt for each species
reported on following pages



Purgeable  (volatile)

aromatics

Benzene

Et hyl benzene
Tol uene

p- Xyl ene

m Xyl ene

0- Xyl ene

Aci d extractahles

2,4,6=-Trichlorophenol

Parachl orometacresol
2- Chl or opheno

2, 4-Di chl oropheno

2, 4-Di met hyl pheno

2-Ni tropheno

4-Ni tropheno
2,4-Dinitropheno
4,6-Dinitro-o-creso
Pent achl or opheno

Phenol

Appendix A (con.)
Organics by group

Limt of quantitation
(£8/1)

<0.2
<0,2
<0,?
<0,2
<0,2
<0,2

Limit of quantitation
(#g/1)

<2
<2
<2
<2
<2
<2
<2
<2
<10
<10
<2

- 32 -



Appendix A (con.)

3. Base neutral extractables

Limt of quantitation (4g/1)
Acenapht hene <l Nitrobenzene
Benzi di ne <10 N N trosodi phenyl amne (a)
1,2,4-Trichlorobenzene <1 N-Ni t rosodi - n- propyl am ne
Hexachl or obenzene <1 Bis(2-ethylhexvl)phthalate
Hexachl or oet hane <1 Rutyl benzyl pht hal at e
Bis(2-chloroethyl) ether <1 Di -n-butyl phthal ate
2- Chl or onapht hal ene <1 Di -n-octyl pht hal ate
1,2-Dichlorobenzene <1 Di et hyl pht hal ate
1,3-Dichlorobenzene <1 Di met hyl phthal ate
1,4-Dichlorobenzene <1 Benzo(a)anthracene
3,3'-Dichlorobenzidine <10 Benzo(a)pyrene
2,4-Dinitrotol uene <1 3, 4-Benzof | uorant hene
2,6-Dinitrotol uene <1 Benzo(k)fluoranthene
1,2-Diphenylhydrazine (b) <1 Chrysene
Fl uorant hene <1 Acenapht hyl ene
4-Chl orophenyl  phenyl  ether <1l Anthracene
4-Bromophenyl  phenyl  ether <1 Benzo(g,h,i)perylene
Bis(2-chloroisopropyl)ether <l Fl uorene
Bis(2-chloroethoxy)methane <1 Phenant hrene
Hexachl or obut adi ene <1 Dibenzo(a,h)anthracene
Hexachl orocycl opent adi ene <1 Indeno(1,2,3-c,d)pyrene
| sophor one <1 Pyrene
Napht hal ene <1
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<1
<10
<1
<1
<1
<1
<1
<1
<]
<1
<]
<1
<1
<1
<]
<1

<1
<1

<l



